Gastrodia elata is a famous traditional Chinese herb with medicinal and edible application. In this study, three new polybenzyls, gastropolybenzylols G-I (1-3) were isolated from the EtOAc extract of G. elata. Their structures were identified by extensive spectroscopic analyses involving HRESIMS, UV, IR, 1D and 2D NMR. Compound 1 showed agonistic effects on MT 1 and MT 2 receptors with agonistic rates of 55.91±4.84% and 165.13±5.65% at the concentration of 0.5 mM, respectively, and an EC 50 value of 76.24 μM on MT 2 receptor. Graphic Abstract
B [18] . However few reports about the psychoactive effects of polybenzyls were published [19] [20] [21] [22] . In this study, the EtOAc extract of G. elata was found to activate MT 2 receptor with an agonistic rate of 105.38% at the concentration of 102.22 μg/mL. In order to characterize the active constituents, three new compounds (1-3, Fig. 1 ) were obtained by various column chromatography. Herein, we report their isolation, structural elucidation and agonistic activities on melatonin (MT 1 and MT 2 ) receptors. 
Results and Discussion

Structure Elucidation
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MT 1 and MT 2 Receptors Agonistic Activities
Compounds 1 and 2 were evaluated for their agonistic activities on MT 1 and MT 2 receptors in vitro. Melatonin was used as the positive control. As showed in Fig. 3 (Fig. 4) .
Experimental Section
General Procedures
NMR spectra were undertaken by Avance III-400/III-600 spectrometers (Bruker, Bremerhaven, Germany). UV spectra were recorded on a UV-2401 equipment (Shimadzu, Kyoto, Japan). IR spectra were obtained on Bio-Rad FTS-135 (Hercules, California, USA) spectrometers using KBr pellets. LCMS-IT-TOF (Shimadzu, Kyoto, Japan) was used for detecting MS spectra. Thin-layer chromatography (TLC) analyses were performed on silica gel GF254 plates (Jiangyou, Chemical Co. Ltd., Yantai, China). Compounds were purified by silica gel (200-300 mesh, Qingdao Makall group Co. Ltd., Qingdao, China), Sephadex LH-20 (Amersham Biosciences, Sweden) column chromatography and HPLC using Shimadzu LC-CBM-20 system (Shimadzu, Kyoto, Japan) with an Agilent XDB-C 18 column (9.4 × 250 mm, Agilient, California, USA). 10% H 2 SO 4 in EtOH was applied for detecting spots by heating after sprayed. Melatonin as positive control was obtained from Damas-beta Co. Ltd. (Shanghai, China). 
Plant Material
Extraction and Isolation
Fresh rhizomes of G. elata (45.0 kg) were cut into slices and extracted with 90% aqueous ethanol (45 L ×3) at room temperature. The combined extract was concentrated under reduced pressure and partitioned between H 2 O and EtOAc. The EtOAc extract (88 g) was separated by silica gel column chromatography (CC) using gradient elution with EtOAc- 
Bioassay of Agonistic Activities on MT 1 and MT 2 Receptors
Agonistic activities of compounds 1 and 2 were evaluated on HEK293 cell lines stably expressing the human melatonin MT 1 and MT 2 receptors. Referring to the previous study [27, 28] , cells were cultivated by adding Dulbecco's modified eagle medium, G418 (400 μg/mL) and fetal bovine serum (10%) in 5% CO 2 incubator at 37 °C. Then, cells were put in a Matrigel ® coated 96-well black plate at a density of 4 × 10 4 /well and proliferated in CO 2 for 24 h. Wash Free Fluo-8 Calcium Assay Kit (HD Biosicences Co. Ltd., Hd03-0010) was used for detecting calcium flow assay. Flex Station 3 Benchtop Multi-Mode Micro Plate Reader was applied for recording and reading data at room temperature using specified settings (excitation wave length, 485 nm, emission wave length, 525 nm, emission cut-off, 515 nm).
EC 50 values were calculated by GraphPad Prism 5 software.
